Immobilization of enzymes on heterofunctional epoxy supports.
Immobilization of enzymes and proteins on activated supports permits the simplification of the reactor design and may be used to improve some enzyme properties. In this sense, supports containing epoxy groups seem to be useful to generate very intense multipoint covalent attachment with different nucleophiles placed on the surface of enzyme molecules (e.g., amino, thiol, hydroxyl groups). However, the intermolecular reaction between epoxy groups and soluble enzymes is extremely slow. To solve this problem, we have designed "tailor-made" heterofunctional epoxy supports. Using these, immobilization of enzymes is performed via a two-step process: (i) an initial physical or chemical intermolecular interaction of the enzyme surface with the new functional groups introduced on the support surface and (ii) a subsequent intense intramolecular multipoint covalent reaction between the nucleophiles of the already immobilized enzyme and the epoxy groups of the supports. The first immobilization may involve different enzyme regions, which will be further rigidified by multipoint covalent attachment. The design of some heterofunctional epoxy supports and the performance of the immobilization protocols are described here. The whole protocol to have an immobilized and stabilized enzyme could take from 3 days to 1 week.